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Abstract 
The purpose of this study is investigating spirality of the content of “Matter and Change” learning domain from 5th to 8th grade 
arranged by Ministry of National Education within “5-8th grade Science and Technology curriculum” in 2004. In this study, 
descriptive survey model within the scope of qualitative research was used. While the topics about atoms, molecules, elements, 
compounds and mixtures was arranged in compliance with spirality property in the Science and Technology Programme; 
chemical bonds and states of matter concepts were partially arranged according to spirality. Absence of the topics of heat, 
physical and chemical change in 7th grade that will provide a basis for the knowledge of 8th grade is a deficiency in terms of 
spirality.  
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1. Introduction  
The most important aim of elementary education is preparing student to move up next grade by providing to 
adapt his/her to the social and natural environment. In order to reach this goal, education quality should renew and 
be improved. This can only be by developing education programmes (Beydoğan and Ocak, 2005:110). Curriculum 
comes foremost from all the components of an education system. A Curriculum should be designed in such a way 
that answering the questions: “Who will attend to the teaching process? What, how and when will they learn?”. For 
this reason, innovations in education centre on curriculum (Korkmaz, 2006:420).  
In the age of information and technology with inadequate traditional approaches; new educational approaches 
are needed and  to meet this requirement, countries  are trying to restructure their curriculums. Within the 
framework of these requirements a new primary school program was created in Turkey, in 2004. The new program 
regarding first stage of elementary with a pilot study in nine cities in 2004-2005 has been implemented in 2005-2006 
academic year. The programmes of second stage of elementary school with a pilot study of one year interval in nine 
cities since 2005-2006 academic year was put into practice in Turkey with an interval of one year starting from the 
2006-2007 academic year. With this program that highlighting the educational approaches like multiple intelligence 
theory, constructivism and sensitivity to individual differences, it is shifted from teacher-centered approach to 
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student-centered approach. One of the elementary programs that has implemented since 2005-2006 academic year is 
Science and Technology curriculum. 
Scientific and technological developments that affect individuals has also an indirect effect on social and 
economic life of the society. Thus, if individuals have scientific attitudes and values, and realize the importance of 
being a scientifically-literate person,  development of that country gains speed. For that purpose, new curriculums 
integrating science and technology were designed in order to arouse curiosity in children towards science, being 
successful and positive, oriented to scientific research, gaining the habit of independent thinking, comprehending 
order and harmony of nature, the laboratory works that enables the student to obtain information her/himself, 
regarding personal observations and researches (Korkmaz, 2004). Hence, Science and Technology  Education in 
education  is of a great importance. 
The rapid development of technology led to the development of societies.  These rapid changes requires the 
change of education keeping up with the times. In order to adapt to changes, interests and abilities of individuals are 
developed via education. Because of this development is multifaceted, as well as every individual’s acquiring the 
necessary information and skills in many areas; due to the technological developments in society, the necessity of 
raising as being a scientifically-literate person shown up. Vision of the Science and Technology curriculum prepared 
for this purpose is regardless of individual differences, catching up all students being a scientifically-literate person 
(MEB, 2006).  
A scientifically-literate person understands and uses basic concepts, principles, laws and theories of science, 
and the nature of science and scientific knowledge properly; uses science process skills while solving problems and 
making decisions; realize the interaction between science, technology, society and environment; improves scientific 
and technical psychomotor skills; indicates having scientific attitudes and values (MEB, 2006). In Science and 
Technology course, it was determined to be seven different learning areas: “Living Organisms and Life”, “Matter 
and Change”, “Physical Events”,“Earth and the Universe”, “Science-Technology-Society-Environment (STSE) 
Relationships”,“Science Process Skills (SPS)”,“Attitudes and Values (AV)”.  
The units of Science and Technology course were structured on the first four of seven learning areas,. Because 
other three learning areas contains basic insight, skills, attitudes and values that projected to gain within each unit,  
seperating units was not based on STSE, SPS and AV areas. In 5-8th grades Science and Technology curriculum 
while units are organized, some  basic insights and starting points were determined, also units’ activities and 
attainments were chosen according to these main principles. One of the basic insights and starting points mentioned 
is “Presentation Layout of Knowledge and Concepts”.  
The topics covered in the units of elementary 4th and 5th grade classrooms were handled in a richer concept by 
avoiding repetition and concept gaps within the frame of spirality. 6, 7 and 8th grade Science and Technology 
curriculum was arranged by bringing into conformity with 4 and 5th grade programs, basing on content and spirality. 
For this reason, basic concepts about four learning area were handled in each grade, as passing through the next 
grades, the knowledge, understanding and skills specified in educational attainment were deepen relatively and the 
scope of them was extended. Although students apparently have learned the same topic, they improve their existing 
knowledge and skills. Also because of topics are learned gradually, internalization of knowledge gets easier.  
In this content, the research problem arose from the necessity of determining the spirality of 5-8th Science and 
Technology curriculum.   
The purpose of this study is to investigate the spirality of the content of “Matter and Change” learning area that 
covered in 6, 7 and 8th grade involved in 6-8th grades Science and Technology curriculum that prepared by the 
Ministry of National Education in 2006. For this purpose, an evaluation was made by looking at the program draft in 
this study.  
In order to achieve the overall objective of the study, it is aimed to find answers to the questions below: 
1.  How is the spirality of the topic “Atoms” in “Matter and Change” learning area based on grades? 
2.  How is the spirality of the topic “Elements” in “Matter and Change” learning area based on grades? 
3.  How is the spirality of the topic “Compounds and Mixtures” in “Matter and Change” learning area based on 
grades? 
4.  How is the spirality of the topic “Chemical Bonds” in “Matter and Change” learning area based on grades?  
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5.  How is the spirality of the topic “Chemical and Physical Change” in “Matter and Change” learning area based 
on grades? 
6.  How is the spirality of the topic “Heat” in “Matter and Change” learning area based on grades? 
7.  How is the spirality of the topic “States of Matter” in “Matter and Change” learning area based on grades? 
2. Method 
Because it is aimed to assert a case that exists in the study as it is, qualitative survey method was used in this 
study. Qualitative research can be defined as a research type that uses qualitative data collecting methods like 
observation, interview, and document analysis methods and follows a qualitative, realistic and holistic process that 
states perceptions and events in a natural context (Yıldırım and Şimşek 2005, p.39).  
The data in this study was collected through document review. Document review includes the analysis of 
written materials that contain the information about target case(s) aimed to investigate (Yıldırım and Şimşek, 
2006:187). The information about “Matter and Change” learning area was used in 2006 Science and Technology 
curriculum and  guide.  
3. Results and Interpretations 
3.1. Results and interpretations for the first sub-problem 
How is the spirality of the topic of “Atoms” in “Matter and Change” learning area based on grades?  
In 4th and 5th grade, students learned topics of basic features of substances in solid, liquid, and gaseous states 
like compression and expansion, basic information about substance, concepts of mass and volume, changing the 
state of matter and distinctive characteristics of the substance. Based on this basic knowledge, in 6th grade, students 
learned matter is composed of particles and this particle is named as atom. 
In the 7th grade, nucleus of an atom, fundamental particles of the nucleus and electrons are shown on 
representative images to the students who learned what atom is in the 6th grade. Students learn these particles that 
make up atom are proton, neutron and electron; neutron and protons located in the center of the atom (in nucleus); 
electrons located  around the nucleus. In the 7th grade, the basic information about concepts of electron and proton 
that exist in content of the atom was given, and arrangements of them were mentioned. In the 8th grade, the 
information about isotope and “it is the number of protons that determine the properties of an atom” was given. In 
the 7th grade  electrons placed in layers in order of 2, 8, 8, 18, in the 8th grade. the information about s, p, d, f orbitals 
were given. In 7th grade, students learned locations of proton, neutron and electron in the atom , how many 
electrons can be found in the layers of an atom, the historical evolution of the atomic models and modern atomic 
theory in “structure of the atom” topic. By elaborating these information about atom, preparation of the students to 
the next grade was provided.  
According to the findings about spirality of “atoms” topic based on 5-8th grades; based on the information in the 
previous class, it is seen that the information about atoms are given in details. In 4 and 5th grades the basic properties 
about matter was learned, and in 6th grade information about structure of matter was given. While the information 
about nucleus of an atom and fundamental particles of it was given in 7th grade; in addition to this information, 
concepts about isotope and proton were taught in 8th grade. From this point of view, it can be said that the topics 
about atoms were arranged according to the spirality property.  
3.2. Results and interpretations for the second sub-problem 
How is the spirality of the topic of “Elements” in “Matter and Change” learning area based on grades?  
In 6th grade, students learn the smallest unit of matter is atom and these atoms  combine and form element. Also 
they knowatomic and molecular structure of iodine, iron, copper, hydrogen and oxygen elements. Thus, students 
will be able to explain and comprehend element and compound concepts in 7th grade. In 6th grade, just names of 
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hydrogen, oxygen, carbon and iodine atoms was taught; names and symbols of different elements were not given. 
The element concept was shown only on the model in 6th grade. However, in 7th grade,  based on these basic 
knowledge, the information about elements were detailed.  
In 7th grade, students learn the same kinds of atoms come together and form elements, first 20 elements,  10 
elements that are common, and symbols of these elements. Thus,  students created an infrastructure for the periodic 
table for 8th grade.  
In 8th grade, students learn elements’ classification based on similar properties, properties of periodic system 
and how the elements lined up into the periodic table. Looking at the findings about the spirality of elements topic 
based on grades; based on the information in the previous class for 6-8th grades, it is seen that the information about 
atoms are given in details. In 4 and 5th grades, because there is no information about the atom, elements topic is not 
included in these grades. To sum up, it can be said that the topics about elements are appropriate to the spirality 
property.  
3.3. Results and interpretations for the third sub-problem 
How is the spirality of the topic of “Chemical Bond” in “Matter and Change” learning area based on grades?  
In 6th grade, students learned only what atom is, “connected” ifadesi means “to be close enough to touch” for 
atoms and molecules. In 7th grade, students have a general information about the structure of atom. They also know 
some of the elements and atoms become ions by exchanging electrons elektron and these ions have positive or 
negative charges. In 7th grade, students comprehend a chemical bond causes an attraction force which makes atoms 
and differently charged ions close to each other. They realize there is a chemical bond between the closest atoms. In 
7th grade, students learn ionic bond is formed when there is an exchange of electrons between atoms, covalent bond 
is formed when the atoms shared their electrons.  
In 8th grade, students learn what type of chemical bond occurs between which elements and correlate the 
information they have acquired with metal and nonmetal elements with the help of periodic system. In 7th grade, 
students learned only that oppositely charged ions perform an attraction force one another named as “ionic bond”. 
At this stage, there is no detailed information about ionic bond. In 8th grade, students realize metals are likely to löse 
electron while nonmetals likely to gain. By using the information of oppositely charged ions apply an attraction 
force and there is an ionic bond between these types of ions, students are taught that there is ionic bond between 
metals and nonmetals, while there is covalent bond between nonmetals. 
The idea of two atoms’ being close to each other is a result of a bonding is a phenomenon faced by students 
since 6th grade. In 8th grade, the reason for existence of the bond is regarded by using atomic models of 7th grade.  
Looking at the findings about spirality of chemical bonding topic based on grades, it is seen that this topic is 
included in 7 and 8th grades. Although there is more general information about atoms at a basic level in 6th grade, 
these information are detailed in 7th grade. About chemical bonding topic, ionic, covalent, and chemical  bonds are 
taught in 7th grade. In 8th grade, what types of chemical bonds occur between which elements is taught basing on 7th 
grade knowledge . According to these findings, it can be said that there is generally a spirality in chemical bond 
topic in 6, 7 and 8th grades. However, it is a deficiency in terms of spirality that while chemical bond topic is 
handled in  7 and 8th grades, not handled in 6th grade.    
3.4. Results and interpretations for the forth sub-problem 
How is the spirality of the topic of “Compounds and Molecules” in “Matter and Change” learning area based on 
grades?  
In 6th grade, students learn discrimination of the atoms of different elements on a model of compound and the 
new, pure substances that consists of at least two different elements are named as compounds. Students observe 
models of compounds and learn the names of just the compounds of water, carbon monoxide, carbondioxide in 6th 
grade. They also learn there are more than one type of atoms in compounds and these are connected to each other.  
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In 6th grade, students learned most of the compounds are formed by molecules and each of these molecules have 
same number of atoms. In 7th grade, they realize compounds may or may not be in a molecular structure. In 6th 
grade, they also realize water is a compound, in order to form water compound many water molecules combine, a 
water molecule consists of two hydrogen, one oxygen atom and each of these molecules have same number of 
atoms. In 7th grade, they learn water consists of water molecules and there is a covalent bond between hydrogen and 
oxygen atoms of the water.  
In 7th grade, compounds are named according to the elements contained and symbols of elements are used to 
show compounds with formulas are learned. For example, carbondioxyde molecule is shown as “CO2” formula. 
Within this formula, it is seen that combining a carbon (C) atom and two oxygen (O) atoms forms carbondioxyde 
compound (CO2). Students learn the concept of compound and that when different elements form a compound, their 
properties change in 6 and 7th grade. On this basis, they recognize the concepts of acid and base and they can explain 
neutralization reactions in 8th grade. Thus, it can be concluded that the topics of compounds and molecules were 
designed according to spirality..  
3.5. Results and interpretations for the fifth sub-problem 
How is the spirality of the topic of “Mixtures” in “Matter and Change” learning area based on grades?  
In 4th grade, students learned what pure substance and mixture are, the differences of them at a basic level. They 
learned  when more than one pure substance comes together, they form mixture. In 6th grade, they realize if two or 
more types of substances come together without losing its own characteristics, they form mixtures and elements and 
compounds with the same kind of particles are pure substances. In 6th grade, students learned mixtures consist of 
element and compounds and differences of mixtures and pure substances in particle size. In 7th grade, they learn  
how to distinguish homogeneous and heterogeneous mixtures, solute-solvent interaction in particle size in 
homogeneous mixtures, concentrated and dilute solutions.  
In 7th grade, students explain the interactions between solvent molecules and ions or molecules of the solute, 
and realize that as the temperature increases, dissolution accelerates. It is mentioned that mixtures of the liquids like 
water and alcohol are also solutions. It is specified that in such solutions, solvent is the larger amount of liquid and 
solute is the smaller one. Looking at the findings, it is seen that there is not mixtures topic in 5 and 8th grades, and 
this is a deficiency according to spirality. 
3.6. Results and interpretations for the sixth sub-problem 
How is the spirality of the topic of “Chemical and Physical Changes” in “Matter and Change” learning area based 
on grades?  
In 4 and 5th grades, students know heat has effects on a substance such as expansion, shrinkage, change of state 
and degradation. Students also know that these effects may change identity of some substances but they do not know 
these changes are named as physical and chemical changes in this level. In 6th grade, they learn this naming at a 
basic level and they realize physical change changes  only the appearance of substances. Students realize that some 
events like change of state, mixing of gas molecules, partition of the same gas or liquid are physical changes; events 
like formation of compound from elements, or vice versa; formation of compounds from different compounds are 
chemical changes.  
In 6th grade, students learn physical change of substance, and how the structure of the particles that make up 
matter changes during the chemical change. In 8th grade, chemical reactions and their properties are taught. In 6th 
grade, students learned chemical change, breaking the chemical bonds between the particles that make up the matter. 
In 8th grade, it is mentioned  that chemical changes are named as chemical reactions. Students comprehend that only 
electron number changes, not proton number during chemical change.  
To conclude, there is a deficiency according to spirality that topics of physical and chemical changes were not 
included in 7th grade that would be base for 8th grade knowledge.  
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3.7. Results and interpretations for the seventh sub-problem 
How is the spirality of the topic of “Heat” in “Matter and Change” learning area based on grades?  
In 4 and 5th grade, students learned heat is a type of energy and it can be converted into different energies, and 
comprehend the effect of heat on matter about the concepts of expansion, shrinkage and changes in state by 
correlating heat and temperature. In  6th grade, they learned matter consists of tiny invisible paticles and 
classification of the in “Particulate Nature of Matter” unit. changes occur in matter as physical and chemical 
changes.  In 6th grade, basing on 5th grade knowledge, students learned when matters gain heat, their particles get 
faster. Students comprehend that heating means activation. In 8th grade, students comprehend heat is an energy that 
transfered from  the matter with higher temperature to the lower. 
In 8th grade, it is mentioned to the students that more heat should be transfered to the larger mass according to 
the amount of matter. Students learn , the speed of the movements of molecules of heated substance increases and 
the amount of heat given and gained is relevant to the amount of substance (number of molecule).  
In 6th grade, students visible movement is the movement of molecules. In 8th grade, they comprehend  what 
appeared in the class is not a molecule, it is a batch of molecules. It is mentioned that heat of a substance cannot be 
measured, just the heat transferred can be measured; hence, the expressions like “heat of air” or “heat of water” are 
wrong. Students learned about heat, the kinetic energy of molecules and other types of energy in 5 and 6th grades. In 
5th grade, they learned water is heated by converting the electrical energy to heat, heat is an energy and it can be 
converted into motion. In 6th grade, they comprehend the relationship between heat exchange and collision of 
molecules, the speed of movements of molecules are not equal to each other, and collision is the exchange of the 
movements. Students learn exchanged heat is related with the kinetic energt of molecules, rather than movement 
speed of them, and from two substances with different molecular sizes; although the substance with larger molecules 
is warmer than the smaller one, molecule speed of this substance may be slower and “getting warm” and “getting 
heat energy” are synonyms.  
In 8th grade, students learn “specific heat” basing on 5 and 6th grade knowledge. In 5th grade, students have 
learned  the distinctive characteristics of the substance. In this stage, they learn different substances have different 
specific heats and specific heat is a distinctive characterictic.   
Looking at the findings about spirality of heat topic based on grades, it is taught that heat is a type of energy 
andit can be converted into different types of energy in 4 and 5th grades. In 6th grade, the relationship between heat 
and movements of the molecules, heating is activation, the relationships of heat-temperature and matter-heat were 
taught. In 8th grade, it is taught that the amount of heat that exchanged is also related with the amount of substance 
(number of molecules). It is also talked about batch of molecules and collision molecules. The topic of heat is 
mentioned in 6 and 8th grades but not mentioned in 7th grade. According to these findings, it can be said that there is 
a deficiency in spirality because there is not any topic about heat in 7th grade that would be a base for 8th grade.  
3.8. Results and interpretations for the eighth sub-problem 
How is the spirality of the topic of “States of Matter” in “Matter and Change” learning area based on grades?  
In 4th grade, students learn the basic properties of solids, liquids and gases and can classify matters based on 
these states. They also comprehend, every matter, living or nonliving, consists of particles and these particles are 
atom and molecule. They comprehend these particles are moving. They learn matters’ being in different states is 
related with the distance between particles and by combining, these particles form solid, liquid and gas states of 
matter. In 5 and 6th grades, students learn  states of matters, change of states, and the matter exchance heat at the 
meantime. 
In 6th grade, students learned that the particles that form matter are moving, matters’ being at different states is 
related with the distance between particles and by combining, these particles form solid, liquid and gas states of 
matter in more detailed than the 4th grade students. In 8th grade, basing on 6th grade knowledge, matter gains heat 
during melting and evaporation, so the speed of particles increases and by breaking the bonds between particles, 
new bonds with different particles will be formed while changing the state of the matter. They comprehend matter 
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losts heat during freezing and condensation. In 6th grade, students has learned that when a solid substance heated, the 
kinetic energy of particles and accordingly the temperature increase. In 8th grade, basing on 6th grade knowledge, it 
is learned that as the heat of matter increases, particles of it continue to vibrate by seperating from where they were 
located and as the matter gains heat, these separations will go on. Students comprehend heat is necessary during the 
melting process and heat of melting is equal to heat of freezing; different matters have different heat of melting.  
In 8th grade, students learn temperatures of matter change with the effect of heat but during the change of state, 
the heat of matter does not change. They also learn how melting-freezing and evaporation-condensation occur. They 
learn heating and cooling the matters that have similar solid, liquid, gas states with water; transferring  temperature-
time data to the graph, interpretation of temperature-time graphs of heated or cooled matters and associating these 
with change of states.  
Looking at the findings about spirality of states of matter topic based on grades, in 4 and 5th grades, a basic 
knowledge about solid, liquid and gases was given. In 6th grade, students learn states of matter, change of states and 
matter gains or lost heat during this time, particles that formed matter are moving, and temperature rises due to the 
movement of these particles. In 8th grade, a basic information about heat is necessary during the melting process and 
heat of melting is equal to the heat of freezing; different matters have different heat of melting and interpretation of 
the graphs of heating or cooling matters, and correlate this with change of states was given. It can be said that 
related to states of matter topic, there is generally a spirality in 6, 7 and 8th grades but there is a deficiency due to 
the fact that in7th  grade, this topic is not included.  
5. Recommendations 
1. “Matter and Change” learning area take part in 6th,7th and 8th grade Science and Technology curriculums 
with different subjects spirally. While there are two units in this learning area in 6th and 8th grades, there is 
just one unit about this subject in 7th grade. Program should be re-investigated and in order to be 
appropriate for spirality, there should be two units about “Matter and Change” learning area in 7th grade, 
too.  
2. In 6th and 7th grades püre substance, mixtures and solutions topics were included. gibi. In 8th grade this 
subject was not mntioned. In order to reinforce of what students know and not to forget, these issues should 
be included in 8th  grade. 
3. In 6th and 8th grades some topics like physical and chemical changes were included. In 7th grade this issue 
was not mentioned. In order to reinforce of what students know, not to forget and to be prepared for  8th 
grade, these issues should be included in 7th  grade. 
4. In 6th and 8th grades there are included such topics like heat, temperature, states of matter. In 7th grade, it 
was not mentioned on this subject. To reinforce of what students know, not to forget and to be prepared for  
8th grade, these issues should be included in 7th  grade.  
5. In this study, spirality of “Matter and Change” learning area involved in 6, 7 and 8th grades Science and 
Technology curriculum was investigated. In other studies, it can be investigated that whether other three 
learning areas in Science and Technology curriculum were prepared according to spirality or not.  
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